The role of mesenchyme-like tissue in the pathogenesis of thanatophoric dysplasia.
We have studied the light microscopic, transmission, and scanning electron microscopic (SEM) findings in 13 cases of thanathophoric dysplasia (TD) and 4 control infants. In the TD growth plate, areas with less abnormal cartilage and bone alternated with areas of severely abnormal cartilage and bone. These latter abnormal areas were always found around tongues of apparent mesenchymal tissue that appeared to penetrate from the investing perichondrium and periosteum. The ultrastructure of the less abnormal areas was similar to that of the control infants, including cell and matrix structure as well as mineralization. The abnormal cartilage and bone had many ultrastructural abnormalities that were also found in the adjacent mesenchymal tissue. The mesenchymal cells, adjacent chondrocytes, and osteoblasts contained dilated endoplasmic reticulum and moderately large intracytoplasmic vacuoles. In the area adjacent to the cartilage, the matrix of the apparent mesenchyme contained thin collagen fibers and proteoglycan granules, whereas the matrix adjacent to the bone contained thick bundles of short collagen fibers. The matrix of the surrounding cartilage and bone resembled the adjacent matrix in the mesenchyme. In addition, many vesicular structures or osmiophilic particles were found in the matrix of the mesenchyme and adjacent cartilage and bone. SEM examination showed normal and abnormal bone trabeculae adjacent to each other. In the abnormal trabeculae, there were large, densely packed osteoblastic and osteocytic lacunae. The calcified collagen fibers had a random orientation, in contrast to the longitudinal orientation in the relatively normal bone. Chemical studies of collagen in the metaphyses of bones from five infants with TD showed a small amount of collagen type III (less than 5%), which was not found in three control infants. Thus, a basic pathogenetic mechanism in the skeletal abnormalities of TD appears to be the focal replacement of the growth plate and periosteum by persisting abnormal mesenchymal-like tissue from which the abnormal bone originates.